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[siai^i mm 

im^&m 0023 

[XllSaXH 2003.02.14 

[5}X||*8ISf|] H01L 

[kssi SSI ^ii oi m M3\x\d\ itxhs pcb es°i is gj 

0| CHI AfgSJfe IE 

im^2\ S^Sij] Two side molding method of PCB Module mounted wafer level 

package and mold used therein 

[ftS!2i] 

3^5|Af 

[SS!ej3H] 1-1998-104271-3 
[CHEieil 

[£J§] oisn 

[ CH ai ei 3 H ] 9-1 998-000334-6 

[SSflSg^BS] 2003-003435-0 

[cuaien 

[□aiejMH] 9-1998-000541-1 

[5S?ISi^g!s] 2003-003437-4 

S^SJI] LEE, Sang Hyeop 

[^eJM^Sis] 670217-1411418 

[^SSls] 330-190 

[^^1 fSy£ 21&IAI 219-4 SCHOH&e 101-706 

[^3] KR 

[£!§°J S^5^|] CHOI.Hee Kook 

[^&m^&Js] 590927-1063639 
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330-090 

[^^] §syt se*Ai §§§ 653^xi a&om^ 3-1001 

[^3] KR 
[8*3X1] 

[&92| S°5]|] YOO.Cheol Joon 

[^&JS^ei2] 700203-1489614 

330-110 

§gy£ ai^M 397-8 sin 

[^3] KR 

imm mm® t\\a2^°\ ^§011 21 » »si m xii60£°i ^soii 21 

0I9H (oj) CH£|oj 
(oi) 

Pl^t^g] 20 3 29,000 9 

[jffcuas] 3 s 3,000 a 

[?i!2!^§g] 0 3 OS! 

[£JAh§^^] 8 m 365,000 a 

[S5II] 397,000 m 

[S^AHW] 1. fi°fAH- SA||AH(£3)_1g 
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[ASH 

efl*m ^^1^7> PCB u c v ^€- PCB 5L 

1-^ s.^ w c v^^ pcb^ ^ *J ^ ^-ofl t\z\ rgs) 7 } JjL^ ^ols] eflf sfl 71*11- ^ 

pcB £tf n>^*]-c}. Afr 7 ] PCB S-l-i- ofl^Al ^vr}-^ = 7 } *fl<jq*]i=. a>h ^y]^ 

<2f o|]S.Al ^sj-o.^ -oj ^ s ctf^g. #J=L ^o] HI- ^^Kr tfJf # = 

^71 ^ ^rIL3] H}**-o\] ofl^A] ^j^^7> *H$Mfe ^ ?lltilB|^ # 7 1 o^l 

^-71 711 °1H 3? ^ TflolBofl ^1^*1 ^* ^Shg-JEl* 

-f )^-O.S.*| Aj-71 PCB^ ^ % ^ ^^tb £}Jf 711 o]H ^ ^ TllolHl- 

^ n ^1 El ^ TllWl^cHl o)l#Al ^Bhg-JEL-i. oVTg ^*Vcf. ol^ ^o] 

PCB 2.1-^ 37171- 71*1*1 &uL PCB #3 2)1€^1 <H3-§- 

£ 10 
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31 o] 2) Eflt sfl7l^7> ^-7fl^ PCB £f5] <y=^ H o Vl 3 ^ 6 H1 *>-g-=l*r #^-{Two 

side molding method of PCB Module mounted wafer level package and mold used therein} 

£ 1 vfl^l £ 5^ #efl 7l#ofl ^sfl 3 0)3*1 eflt 2fl7l^7> PCB 5-^2) ^ ^ 

£ 6 tfl^l £ lOfe- % v ^^ *fll ^*HH ^*fl efl^ 3fl7l^)7> PCB £f 

£ 11 ifl*l £ 13tt £ *fl2 'gAHHi o]*fl 4)ols| efl^ Bfl7l^l7l- PCB 2. 

1:^ ^ y o^* -M^M ^ltr 

£ 14 tH*l £ mr £ *fl3 ^^Hofl ^fsfl s%o]jt\ efl^ $\7)X}7} PCB 3L 

•S- ^1^1 3«| zm (WLP, Wafer Level Package)7> PCB(printed 

Circuit Board, <Ms]5.7l#) 3.^2] ^ ^ °H A>-g-3fe $=ofl ^tr 33-2.3., 14 

#4*MlTr efl^t 4?l^l7> PCB £1-21 <#ig ^ ^ olofl A>-§-£)^ s.j=ofl 
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<6> ^tHil, PCBoll *m 2fl?l^|l- PCB 5L^£: « 0 >^] 

*V7l ^sfl oil §^ ^shSr^CEMC, epoxy molding compound^ #^ *Vt}. # 7 1 PCB S-t- 
^ #^ u c^^ 3M 3i] 31*1 4^1^171- PCBS] ^"Tg^ ^ofl #^S)-^ OJ:^ 

"o^^h $fl°l^ efl^t sfl7l^7|- PCB^l *V^* ^4 t=-5L #=3*Rr ^ #*3 

u o^°l A oM #^ pcb j2.-f-o) ^-^3]- #-f-*Hir ^-f-f- * #s}.Jf Tfl 

<7> £ H^l £ 5^ ^sfl 7l#ofl o)*)) 3)0)3) jjflig 3fl7l*l7)- *3#^ PCB 2-1-^ #=3 

<8> ^ll^AS, tiVE*l) ^(10)^1 ^3](12)7l- Jf*^ 3lo):a) efltf 5)]7l^(14)l- ^w) 

*ltK=. i). olo)^ ; oj^) ^.^ (16)0 ) PCB(18)# ^ltW=- 2). <H^H ^-§-* 

(16)ol PCB(18)S) ^ ^ ^Hl ^(12)7} ^lols) efl»i *IM*Kl4)* ^ 

PCB 2^(20)# w>^*4(J£ 3). 
<9> A o v 7l PCB 2.^(20)^- #=(26) ifl^fl #3"^. #71 #=(26)tt ^ #=(22) ^ 

#=(24)5. ^^4. ^"71 ^ #^.(22)^ ^ ?HalE)(28, upper cavity)!- 3L#*M , 
#=(24)^r ?11 Hi E) (30) ^ ^ 7llolB(32)# X^r*. #7l PCB S^(20)^ ^7} #Jf- 

#=(22) £ SHf #=(24) Afolofl #3)-^t}. s-Sl, ^-71 ^|ols) efl^ 3fl7l*l(20)^r ^ Tfltfl 
e)(28) g ^ 5^13(30) >M-°H ^^^(s. 4 ). 
<io> # 7 ) ^j=l s.c( 24 )o) ^u. 7l )o)B(32)# -f-*H °H^1 #= ^^ = # Wa^tf. 

oHl 14 ej-, £ 42) ^tll -E^lt!: h>^- ^o) *].j=l 7flo)E(32)l- ^}cS{ ?flHlE) (30)^11 

oll^l #= ^2hgr=(34)7> ^n^lal, #7l *>^- ?IMH(32) * ^*(16)# Jg-«fl Tfltil 
Bl(28)oll <H1^a1 #= ^40.^(34)7). ^^^4(5. 5). #7] ^ #=(22) £ *>-f #=(24) 

24-5 



1020030009361 #sj <Qx\: 2003/9/25 

sL^.B\ #71 -§-^£ PCB 2-^(20)-i- #71 ^ ^lo]H(32)^ ^ ofliAj s.^ ^s)- 
£j=» *fl7i^ PCB 3-ik 

=L^, ^-71 ^efl^ PCB M w o V ^^ PCB^ sf^-i: ^t}^ ^ 

^r-f- °m<>] o] ^M.*}?} pee 3-^*\ 3_ 7 }7\ ~7]x)±r 

PCB ^ ^ i))^ 2flo]o>-£ oi^-g-o] Dj^, ^fl A}-g-^ol fl-^Sj-^ PCB 

# S-IM^ eflia sfl7l^7> pcb £§e] ^1^^ oil ojcf. 

^ *]--§-] 

#7i 71 #^ 47fl# ^*>7] JH*H, ^3 PCB 2.1-^ <y=ig tiT-^^i 
^ s}Jf°fl ^7} ^aj-^ $Do]3J) efl^t 3fl7l^l» §«lth=h -8-71 PCB^) ^ ^ ^Hl zj- 

3" ^^7> *IM*I 3}^ 3xfl7l^l# PCB JE.-^ t^W. PCB SL^, °fl 

*>*r ^ 7flolB» i^Rr #7] ^-f Sj-Jfofl ofl^l ^-xg ^5).o.c 7 |. 
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-f-*H 41^*1 s.j= ^4^£f ^og (^s-f)^S^ #7] PCB^ Sr}^ ^ #^°ll 4^ 3*]*b 
olH ^ #^f 7llolH» ^ Tfl ti] El ^ #-?- ?fl til El oil ofl^Al = ^sj.o.c.g. 

*fl£^-. #7l #-¥• ^ #^ ^ ^3.-^ #7l -i-^ PCB £3 #7l ^ 

-¥-41 *Bf?v <H1^1 « W. 

#7l ^3]7> ^-a}-^ ^1 0] 3^ efl^t Sfl^l^l^ #-^- TfltilEl ^ ^ TflHlE} A>oH ^ ^ ^ 
7j\o] v}^^. # 7 1 ^o\) ofl^l ^ ^4^-^!- *H7R> ^ #71 ^ 711 OIB 

^ #-?- TflolBoll *Hf$ «ll^l #^ ^4^-1- 2fl7l*Hr 
> #71 «y^*V #71 ^ TflolS ^ #^- 7llolH<Hl ^tl: °H^1 ^4^=^ 

^lZLl- ol-g-*H 7^1^ ^171^- ^ #71 *}Jf 711 0 1H ^ #-¥- TlloleoH *fl#^ 

PCB^I ^^1 eM£7} -^-^ PCB 2-lr# ^SKll, #71 is\if TllolH ^ #Jf t1Hb°11 # 

^1^1 ^4^^^ #71 Ell °1 H# tflHvijo.j-M) z))7j^- ^ olcf. #7l SpjL 711 olH 

^ TlM^l Sfl^srRr PCB^ <£^2) ^}7\ 4*1*1 £-3] -f-TfliLi} ^ PCB S-^-i: *> 

&f>}31, #71 TflolE ^ #«- TllolEoll cfliAl ^3}-^-^ ^T^M ^ 

£ 5U4. 

#71 7]^ 4*11-1- iH3*l-7l £ ^4 PCB 5.^4 « 0 Vl ?H °1 

-§-4fe #J=*r PCB #°fl ^7} *)M 3) sfl^ afl 71x11- PCB S-l-ol ^^1^>J1, oil 

#^1 ^4^=71- ^Xl^r #^- 711 til El 4 ^4 ^2h£-£L*l ^ ^ 

*Hr #^- 711 olH^ i^Rr #^ # = » #71 #Y #^-4 ^°11 PCB #ofl ^4 

7> ^-a}-€ ^flol Si 2fl7lxll- ^#tb PCB S^ol ^l^l^Jl, °11^1 ^4^7> ^fl^xl 

^ ^ 711 t>l El 4 #71 oll^Al -eg S S ^^-o. TllolH* i 
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<18> # 7 1 ^« ^1 olH £ ^ TflolH^l ^1^^ ^71 # = g ^ #JE1£} O^fe el] 

<19> o]>^4 :gol -g- PCB #°11 ^r##ol ^H«r>^ &3§. eg « o] ojo^ PCB S/f-Sj 3.7] 

7} &j! PCB #^1 ^ sfl^ <H3-g-°l £4. 

*Rr 7 >X1 Cf^ ^EflS ^€ *r £Um, £ ^^7> Cf-g-ofl 

#^«Hr ^MH tH^^r 3£r <>W4. ^*Hl£r ^ <33HH *l#-i- 

7># 7H171] ^- iH} ^^Tll ^^*>7l ^^O^Itt ^o]cf. n}- t£ 

^ H7l Hfe ^Itt ^H^l J^^ol^l ^ojef. S *V ( nVol 

^ £E^r 7]^ "3l(#)"ofl ^^J7 71 *M ^-f, #7l nVo] # 7 J cf^ nVo^ ^ ofl 

<2i> £ 6 ^] £ 10tt ^1 ^AHHi ^olsj efl*ffl 3fl7l^l7> PCB S.^ 

51 ^ #<a °o^# ^^^>7l $1*M £^1^ ^£#^14. £ 8 £ 5L 9tt 

PCB Sl-Sl <g=^ ^6fl ^.g.^ § = 7 > 5L*}S\o] 014. 

<22> 51 6 ^ 51 7* #3^-^, tiVE*ll ^(101)51 ^ofl ^3il(l03)7> -^=1 ^}o]s\ efl^ sfl 

71^1(105)1- ^til*Vcl-(£ 6). PCB(107)3] f^. ^ #ofl 7 AA %A (101)71- 

efl*i 2fl7l^l(105)# *3#*H PCB J2.^(109)-§r ^^^(S 7). 

< 23 > £ 8# ^*>^ , #71 PCB 2.1-(109)^- 1-^(115) tfloil #aVt!-4. #7l (115)^7 # 

^ -i-^(lll) ^ #^(113)5- ^#€4. #71 #=(lll)ir ^l^-^l ^5j-^£17> 
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#Y ^l 3(117) ^ ^l^A] l-tg ^14-0. = ^ ^oj ^ ajj^g. Aj-Jf 711 o] 3 

(119)1- S^V^, ^ *S.(113)fe ofl^l #^ 3sh£=L7> ^sftx]±=. *}3f. 7fltilE](121) g 
<Hl^l #<3 ^3}-^-=^ -og ^ 03^0. ^ TiiolHCm)!- 3-^31, #7l 

#-¥• 7fl«>lH(119) ^ ^ 7flolH(123H 3*H #7l #JfL #=(111) ^ #=(113)£l <S 

^o)] plunger)!- ^-g-^ ofl^A] #13 ^sj-^-= 7 > ^Sl^rr ^(125, 

curl part)!- Xtrtr^f. 5. 8°1H , 127^r ^l^-^l #^ ^3r£ = 7l- ^SJ^Ife 

#7l PCB 2.1-(109)^r #7l #^f #=(111) * #=(113) AMi #3^14. ^1, 

#7l 1js)(l01)7> JfSJ-^ 44|<>l5E| eflt 3xfl7l^l(105)^ #-¥- ?flwlEl(H7) ^ ^H«lEl(H9) 

^^l*rcf. £ 8^1 #«- #c(in) * #= (113)5. #=(H5)# ^-#*Kr 3-<l 

3. ^^5)<H SZ^-M-, 371] lO^H Aj-7] a o >«. #=.(111), <5>«. #=(113) ^ 2^(115)3. # 
= # ^*Hr ^o.S. ^ 5- 5a4. 

=. 9# #71 7flolE(i23) * #«- 7flolM(119)«Hl «y^tr ^^(125)# ^ 

*H £ 82] *&^SL3- ofl^A] #= 53 3^ =(129)1- ^^(tS^)^. °1^M1 5]^, 

7flolB(123)# -S-^H *r^f ?fl«l^(121)ofl ofl^-Al #c ^^0.^(129)71. ^K^Iji, #71 
Aj-jf 7llolH(119)# # J ! L ?11 ^ El (H7)oll ofl^ #= ^^0.^(129)7} ^fl^^lcf. 

=. 10-gr &2if>}# , #71 #=(111), o-}^- #=(113) g ^(125)3.^ #71 #^ 

£ PCB S^(109)# £-;i|tr<4. °1^1, ^ 711 °1^ (degating) ^<H1 ^«fl #7l €-?-(125Hl # 
frtr °H4^1 ^^ = 1- z\}7] tr ^ ^r^f TlM^ (12 3) , #-?- TlH e (n9)o|l ofli£X| 

^^ = « ^71^ PCB £1- sfl7l^l #<8^(131)°1 ^#^4. #71 7flolJE(123) 
3? # J r- 7l]olH(119)<Hl *Hftr °H^^1 #^ 3=r£s(129)fe nf^tr w <^* ^ ^cf. 
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-g- ^HHH^r 7flolH(123) £ ^ 7llolB(119)o)l oflS^l ^3]--^ =(129) 

<27> £ 11 uH^j £ I3^r *fi2 ^Al^ofl %}o]v\ efl^ 4^1^17} PCB 3. 

1-^ ^ ^ y o v ^* ^^*>7l H^l^ ^£#^1^. £ 12 ^ £ 13tt 

PCB 2--^^ ^ -fr^ ^^^1 #^7> 5acf. H 11 ifl^] 3E. 13<HH, £6^1 

< 28 > ^i^is, *\)2 ^ahh ^tb pcb s-^b\ ^ ^11 ^Al^sl- 

tilJS*|-o^ 7flolB(119) ^ §>^- 7j|olB(123)^] Sfl'iWb PCB(107)^ ^^^ofl ElMs(201) 

1- -¥-^-tb 51-8: ^1^*>ZI^ ^^*>cf. ^-71 BflolH(201)^ oflS-Al ^3j-^;=(129)« 

^ Eflo]H(201)§ ^HUH 7flo)B(119) ^ ^ 7HolB(123)^l 31*1*!: #ff- 

^A] ^ (129)* *M*Hr 31 A>-§-*>cf. 

<29> £ H^. ^S^, £ 64 ^-O] tiV£^ ^(101)^1 Sfr-M ^3i1(103)7> -f-^ S| Efl 

^ sfl 71*1(109)1- ^1^. PCB(107)^ ^ ^ ^ ^ z}-z}- ^31(103)71- -^-^ ^o]3Sl 

Efl^ ^71^1(105)1- PCB 5.^(109)^8: "V^W. o]o]a\ t s£ 7 ] PCB(107)5l 

H^ofl Eflols (201)1 ^7) BflolH(201)^ ^Ml #=51 ^ TflolH ^ ^ Tll^l 

Hoil ifl-§-£l^ ^^Hl ^-*Vcf. o.s, *}^- TfloiB ^ tf-f tIM^I ifl-g-sl^ PCB^l 

Ellola 7 > PCB J2.^-(109)°] ^u]^. 

<30> £ 121 -#7) Ellols ( 201)7> Jf*^ PCB 2.1-(109)* #= (115)oll ^H^t}. 

^7) -§-J=(115)*r *)]l ^H14 ^°J*V # = » ^>-§-^7l nfl^-cHl ^ o. 

4. 
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<3i> £ 13* 3^(125)* 41 *M *S. 33**^.(129)* ^(^iM 2 -)^. 

ojofl n}-^, S}Jf 711 oje (123)* **H ?H*1eH ofl^^l s.x= ^4^(129)71- sfl^U, 

#7) ^ 7Ho1e( 119)1 . #j=l ^}^(ii7)6\] °))3LX\ = ^4^^-(129)7> 

<32> Tfl^SH, A o V 7 l #J=L -§-=(111), *>JjL #=(113) ^ ^(125)^^ #71 *M PCB 

2.^(109)* -g^V^ ^Tllol^ ^-^oll 2]«q a o V 7 ) ^w-(125) ^ S>Jf T^He ( 12 1) , Tflo] 
H( 117)^1 <i^l -§-^ ^^=(129)1- ^>^^.S. ^Tl^-cf. o]^7ll 5]^, 5. 10^1- 

£* PCB S.^ sfl^l >^#(131)°] <&^cf. #71 «5>Y 7llolH(123) ^ tf^- 7llolE(119)oll 

ofl^ ^^=(129)^ Cf^fV Wj-^* TflT^ ^ $lcf. ^AHHlT.^ ^ 

t^*V n}^ ^-ol ^o]H(201)l- *Mv}H 7HolE( 119 ) 7llolE(123)ofl 

^1^1 ^^=(129)1- aflT^t}. 

<33> s. 14 vfl^l £ 17^ ^21 ^13 ^aHH o] 3il eflig sfl7l^7> PCB 2. 

^-o] o o tx£ s.^ ^ o. ^^^7] o]^c^ =Al*V ^i#olcl-. 51 15 ^ 51 16^ 
PCB ^ taj-^ofl ^-g-S} #= 7 > ^*)s)o] 5. 13 tfl*l £ 16^, £. 6 tfl*l 

i 10^ ^^*1 ^flt M-El-vflcf. 

<34> t^ol ^3 ^Al^ofl o)^- PCB £f2] ^ «J-^^ *fll ^^HlSl- 

wliEsH 7flolH(119) % f>}*f 7flolE( 12 3)o 1 l eH^-^ Jf-g-( 30 l)<i| PCB(107)£) ^l7> 

SMI ^J-ir ^lsl-JI^r ^^^1-4. S. 17^1 5*1^- ^ # 7 1 ^ ^1 ^(301) 

°fl sfl^Kr tf^f 7llolH(119) ^ ^ 7flolH(123)^l ^ o\}S-X\ ^^=(129) 

^ ^71^1 #7^1}. 

<35> £ 141- &dL*}#, «VE*ll ^(101)^1 *Hfofl ^^(103)71- ^ 5} <>1 ^ Efl^ 2fl *1 

(105)1- ^-71 PCB(107)S1 ^^^* g^Tll *H ^o. =^ ls ^ PCB(109)» ^wltH}. 
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#7] n^H sfl^Hr PCB(107)^ ^1 -§-=(115)5] ^v«. 7llolB(119) ^ ^ TlMH 

(123)°fl tfl-g-£)^. ^^1^1 ^m^. °1<>H, <£4?t£o] t=^ s ^ PCB(107)^ ^ ^ 

^ ^4 ^^1(103)7> ^ol^ efl^ 3fl?|^ll- pcb al-(109)^r *>^t}-. 



£ 151- #2:5>^, <#7] ^ pcb 511- (109)^ -§-J=(115Hl 

4. ^o V 7l #51(115)^ ^11 ^Al^Sf A]-g-§>7l Hfl^l 3£o]A> -M^^ ^ 

51 161- , ^-¥-(129)1- -f^H 51 15^] ^oH^S. oflS-A] s.t= ^sJ-^JE. 

(129)1- ^(#5.4- )^>cf. °H nj-e)-, *}*h 7]lo]H(123)l- ^ (12lH ofl^-Aj 

§£1 5g3i}-£i=( 129)7} ^<ys]ji ( a o v 7 | /va 7]lo]H(119)l- tf-f ?fltilEHll7H 

#51 ^4^=(129)7> ^^^tf. 

51 17* , ^-7] #j=l 1-^(111), <5>-f- #51(113) ^ ^( 125)3. Jf^ ^-71 

£ PCB 51^(109)* -g-B^l-Jl ^Tllo]^ -^ofl o]^] Aj-7] ^«-( 125)^1 <^a] =g 

4^51(129)1- ^7]^ PCB 511: s|]7l*l ^#(303H 3H^tf. , ^ *)]3 ^a] 

<>H1 5]tV PCB 511- « 0 >^^: ^-7] gj^ ^7)15) PCB(107) #2] *}JjL 7flolE( 12 3) ^ #Jjt- 
TflolHdig)^] ^=-*l 6\}3La] s.^ ^4^51(129)^ *i}7]*}*) <gjl ^-g-cf. 

A o V ^*> W>5]- £0] *gx$g) PCB 51^5] 7l#4 tiller] PCB 5] 

^-f^Tr ^r* 5j^o] 3g c^o] pcb £1-5] 3 7l7]- 7}4^r ^-i- 
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13 T 1 * 11 

•££-*ll ^3 ^ofl ^Ul7> -^S} ^1 o] 3] ^ n?)*]^ c^-Til; 

PCB ^ #13 «j s}^ ^ofl y^A "%AA 3H*1 ellt Jfl^l^l* ^^f^ PCB 2.1: 

^71 ^ 711 o]H £ ^Hf 711 Ol JE ol] S-^H <>fl^l 3=h£-E-» ^ 

<Sd-S.-°-)^-°.5.*| #7] PCB^ g #fcofl ^ o]*}^ TflolH ^ ^ 7fl°]H# ^ 

TfltilEl ^ >£j=L 711 til ^ oil 41^*1 S = = * '^-ffe ^1; 

A oM ^ S)-JjL f£ £ ^^-S^-Ei ^-71 PCB £2]*Rr #31 ; g 

^"71 ZjJjLofl ofliA] 1-^ *)l7izjKr #7fl «■ if)-*>^ o^O^fe. 3}^ 

^-^^-S. ^ PCB 2.-^21 y o V ^ . 

2] 

aflrM A o v 7l ^3l7> no] V] ell^ 3fl7l^l^ ^ 711*1^ ^ ^ 711*13 

A>olofl ^*l*Rr ^SLS. PCB 2.^9) #^ . 
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3] 

*(|rM Sl^H. 2^1 ^Hrtt ofl^Al 3 = * ^TRV * ^71 711 o] 

H 3l ^ TflolH^l ^Ht*V ^ a^io^ ^ PCB £f2l 

y o V ^- 

4] 

^13%H1 ^71 ^°ll <a^t!: ^"71 ^ TflolS TllolE^ ofliA) 

5] 

PCB 5.^ f:\JL, ^7} 0>}^ 7]}o)B. 31 ^ 7\)°]^<>\} <i^l ^ 

-*oM BflolHl- trflc^ ^0.^.^1 ^sKr ^^o S PCB « 0 >^. 

6] 

^1%H1 Si^H, #71 *}^f TflolH ^ ^ TllolH^ PCB^l H^^l ^7ll7> 

M-H^l £-*ll ^--g- PCB S.l-^r ^>^^JL, #7] *}^- TllolH 3l ^MB^l ^Mf*V 

#<3 ^171^1 ^ ^J-g- ^^SLS. PCB y o^ . 

7] 

PCB ^cHl ^*\7\ Jf^£ ^H^l efli§ 2fl7l^ll- ^^-*V PCB S.^ol ^1^.2, o^I^aI s. 

^ ^^ = 7> *fl$J*lfe ^ 711 til ^ ^1^1 ^2f^=^l ^ -f-^. <*»^§- ^*Kr # 

TllolHl- 5£^Kr ^JEL; 3l 
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#71 #-*f- ^6fl PCB -^H] ^7} yf-^Q $\o}3\ 3fl7l^ll- PCB 2. 

8] 

^17%H1 , #71 TllolH ^ ^ TflolH^l <y^*> #71 #-*f ^ ^ # 
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I Si 2] 

16 



I 
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[S. 7] 




101 
103 



} 



109 



105 




^^>103 



101 



} 



105 



■107 



[51 8] 



U5< 
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121 123 201 
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[51 13] 

129 201 
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IS. 15] 



117 119 
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129 
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